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(54) Title: A NOVEL POLYPEPTIDE - HUMAN HEXOMNASE PROTEIN 10 AND A POLYNUCLEOTIDE 
SEQUENCE ENCODING THE SAME 

(54) -wsrte^tt— ABUfiictts s lo mmm&f^^skm^m'um 



(57) Abstract: The present invention discloses a novel polypeptide - human hexokinase portein 10 and a polynucleotide 
encoding the same, as well as a method of producing the polypeptide by DNA recombinant technique. Hie present invention 
also discloses methods of using the polypeptide in treatment of various diseases, such as malignant tumor, blood disease, HIV 
infection, immunological disease, various inflammation and so on. The present invention also discloses an antagonist against the 
polypeptide and the therapeutic use of the same. Also disclosed is the use of such novel polynucleotide encoding human 
hexokinase protein 10. 
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^WMK&^M-P, ^&^mMK&^Mii0m. tw^-^^mm^^^ 

+ 4 ^^^^m, ^^'i^: I, II, III, IV. IV 
^tA^^ 50Kd, II t&^j^sij^t^Et aiitsi6^i^^^. I in^p III 

^i.^m^'^^:k^ lOOKd, Km <t>ig./h. Jk^J^Ji^^tm 

^^#t*H^i>;f ifi6«ia*imsi: a^lJifciiPi, pii ^fPi^^ii^gi. 

[LIVM] -G-F- [TN] -F-S- [FY] -P-x (5) - [LIVM] - [DNST] -x (3) - [LI VM] -x (2) -W-T- 
K-x-[LF] 

i^RtEt^ 25%. ^^ig^^i^^M^^.^, ^^^m II 6^*iii:^f-4 

^, PMA+&5f Ecv304 ^M^. Ecv304 ^flfe;^. L02 ^Jfe 

L02 ^Jt^|^(AtyiJJ^m^> + . 

^^^A^w^m^ti 10. 
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^mt^^^ ^^M^ ^UM. 

;*:ifeB>^i^^-#^^6^#Jlt. ■^^J5;t^Aii6^, •fe'fe^: J^t SEQ ID No. 
#lii^:Hr*SEQ ID NO: l^^^J^^^pfk, 

(a) |S^.^|!r^SEQ ID No. l^^^j^^i^ ^ 0 ^^^l 

(b) ^ (a) 

(c) (a) ^ (b) &^ # # ^ij H g 7 0%;^ |5l '14 6^ ^ ;^ # ^ . 
E-tiik, T^^>^#^6<J^^'JJI:4iTla6^-^{': (a);S:* SEQ ID NO: 1 t 

220-492 <t6*J^y'J; jfP (b) SEQ ID NO: 1 + 1-921 . 
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^^t^it^^&3t7i:, ^^mm:if^^^H^0^. 

m 2 ^^mA^^^m^^ 10 6^MH:lt^JKmiK*.^@ (SDS-PAGE) . 
10kDa^l-^Jt6^^^t. t^^>^^7t;:e^^{ti6^*6^f . 

* ijt ^ ^ ^ 'J ^ ^tt 45 + 1^ 6<J T ^'J 7|t if 1^ # # ^Hji. II * ^ p T 6^ X : 
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^ N ^ ^ 6^ 3^^^5S;^* a ^ . 

^. ^#^^6^itlif'J^itii^r#'lia.^l^f&6^^#T^^f^5t (SouthernEp 

(Lasergene software package, DNASTAR, Inc. , Madison Wis. ) . MEGALIGN 
a;t"5r^a#^|5|6^;^)iipClusteriitk|i^f5^j'i4^#;f J'J (Higgins, D. G. p 
P.M. Sharp (1988) Gene 73:237-244). Cl\istGT^^iiJ^^ffi^my^^\^^ 

-fe'5riJiit3tClusterji^^;^4J5^>^^6^;^>iipJotun Hein M^^^^J^^'l 
^N6^^|sH4W^^ (Hein J.. (1990) Methods in enzyraology 183:625-645). 

^f-^'^^Mn^^^^^, '^JiPt^t-t6^#l^t^'g 

MM,^^ m&^^M.^^^^^. ^^^T^^^^^^f 

-"^m" ^^^mifS^i^'^^R^^^, iu Fa, F(ab')j^Fv, ^tl## 
'li^'^A&#^B|S-6i06^;^f,^^3i. 
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io*x^;f^> "i0^^6^A&iijg[^^6 10" ;^#Ae.iit^i-6 10 

*^B>^ll#T-#|lf6^^JP^ Ae.#W^6lO, *^;^±^^SEQ ID NO: 2 

1iX^-^^A*^%^^^^^\ (II) 

^i^^^^^^ffl^^^t^B^f^^-^mf^;^; (III) 3t#-^t. 
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^^X^n^'^l^n^^^ iP^^^) , SEq id N0:2 ^ 

&^^^^m0'fk^pm^^^^. ^^"ifi^^^K^m-n-n^ii seq id no:i ^ 

^t^^n. ;^^B^6^#^^^^>AAI^I®MiR&^ cDNA XJ^^^^y^^ 
^^P^^^J^n^^^ 921 $,fi-mfM 220-492 90 A-^^ 

^X^n^P^=^^^^X^mkJ^t.^^Mkj\^^. DNA^>^^^§ cDNA. * 
@a DNA ^AX-^^^t^ DNA. DNA ^ I.XJI:-^M6^^;^^4^ &^ . DNA 

W\^^n^Pfk^m^'^^n^^XH SEQ ID NO:i ;;f^6^t^£ 

^^^^^t SEQ ID NO: 2 6^1-^Jt^# J3t, fS-^ SEQ ID NO: 1 Bf^if3^^K 
H^SEQ IDN0:2 ^^^0'^t^^^=^^^i^: Ps^^n^^^^^mf^']; 

^ 50%, 70%6^;teiHi'i±) . ^z^n^smA^r^^i'^T^^^^n^n 

^■?-?M>^^D$ti^fi^T6^^^^P?5t;iji. iri 0.2xSSC, 0. l%SDS,60iC;ic (2)^^ 
HiJfM'^^M, 50%(v/v)f^^, 0. l%/h4iLyt/0. l%Ficoll, 42-C#; ^ 
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5C. #IL, SEQ ID NO: 2 /;f#&^^l?t^J3tW 

t/tS-^^-fe^^S^^-^ 10 ^iiS^^, ^^iif;^^^^ 20-30 4-^^^^, 

50-60 iiiif;^^^^ 100 ^^^^l^X±. ^^^^^^'^f^^^f 

It^Tlt (j!P PCR) i:(^^^n/^^;^||«^A&ll^^^6 10 

i);B^4i-j^^0ii^ cDNA xj^^.^Mk^i^nm^P^i^^n'n, ^ 2)^atx 

^ 6^ ^Af^l^ {B |5| ^;t^#^£ 6^ :^ ir 6^ ^ ^1 # ^ ;t ^ , 

^'J; 2) it^^^ DNA ;?^'J l^^|^#^>/fit#iit6^^^ DNA. 

l-^m^l^tT^^, ^i^^S^I DNA ft^t^. DNA Jf^t^t^it^^^ 

^ii'^ik^i^^^, Zilt^M^:^^^ cDNA;t^'J6^^j^. cdna 

^^JM'A&}k^$:^^^&^ff^i^i^^m1^n mRNA ?fi4^fi^#*. ^^Jt^i 
^ 'tt'(^ cDNA ^MtaKM t^^ji:E.^^n^^t^^:^, tXM±^'^ IkM 

(Qiagene). i?5;t^jt cDNA X^^^^'^ tf^:^ ji: {Sa^mhiook, et al.. 
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. 
NewYork, 1989) . :^-5r#i!l Wilk#;& 6^ cDNA XJ$, jtP Clontech -iJ^fi 6*1^ I^I cDNA 

^^t^;^Ji>y.5t* cDNA + it^^jt'fe^jm^ 
PR^): (DDNA-DNA ^ DNA-RNA (2)#,t^^S?(/ 1 6^ itJiL^ifei^; (3)tJ 

^Ae,«l^^^6 l0 6^#^;jl^6^7Kf-; (4) itiijL^f^^Tlt^^iJ^^il^t^TJii. 

I^^. #-fe>^5j:> 10 ^jif^m^^ 30 50 4^ 

iiif^S^^ 100 ^^=§^m. ^^h, m\t^^^i^t^ 2000 

1000 ^kfAM&jm^^tA^^k^n^^^ 

mwm\. DNA^it&t#i£pr^;^#'i4i^'fit. ^mt^mi-k^^m^m)^. 
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t^Tlt^P Western Epi^Ji. ikM^^^Kl^ji . m^^^'Mi'?^ iEllSA) ^ , 

a ^ PGR It tR r Jt DNA/RNA 6<7 ^ ^ (Saiki, et al. Science 

5iJ4^-fe6^ cDNA ^it^^M RACE >i (RACE - cDNA r Jt PGR 

^^}^^^. ^MtMyj^i«'^it^m^i^^^^mtt^&3 DNA/RNA it^. 

•|'M;^>tiP^|5^f,t^^^±ji (Sanger et al. PNAS, 1977, 74: 5463-5467) tJ 
^. ^^^^^^Jf^'im^^^f^'^^mjfi^M^^. 7^7l5^#^-fe6^ cDNA 
^?'J, tJif f ^^M. ^nnmi^^^^B:^ cDNA /f ^.J, ;tt#f^^^ 
cDNA ^ij. 

T7 >g ^^6^ (Rosenberg, et al. Gene, 1987, 56:125); ^»tlL 
^i^^lfe + ^ii^^ pMSXND *3it#^(Lee and Nathans. J Bio Ghem. 
263: 3521, 1988)^^a±^Sfet^i^6^^^,.^^;,^^^^|.^^ d^|| 

^^^^^^A^^jsi&3t^l!^Mi'^^^^^Atm^m^^ lo 6^ dna 

DNA-^^J^^Tlt. #.!^tm*t7|t^(Sambroook, et al. Molecular Cloning, a 
Laboratory Manual, Cold Spring Harbor Laboratory. New York, 1989). 
firm DNA;?^.Jnr^^^^?iJ*iit#^t&^iti;g^f-±, IX^t# mRNA 
it^^ih^ff3i^$:^^\^:^: ABj^W^ lac ^ trp M^^; X^^i^^ ?l 

B^"^; ^^B^^^ii cm ±w^MB^^> HSV ]!^^-^mB^'f-s ^MP 

SV40 B^^. ^#^3i#6<? LTRs $^^t -'^t^^^ ^pmmtt^^^ 
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ft^^^mmu. i^m^^Mk^it^m^i^^®^, ittA^^ionj 30.0 

^-#J6<| 100 fij 270 SV40 JtfUf-. ^^$'J^^^,irB^^-#J6^#^ 

til-X^^^^Tfe^^ (GFP), ^M'f'AMi^fnt^B^^^^^^^f.im^. 

it'^±^m. "^^mm" ^m^m, ia^mw^m-, 

Jlfe^P;^!l!|S2 ^ Sf9; ^i^^^ioi CHOs COS ^ Bowes Ht^^jtt. 
>^*^Ba/;f3t6^ DNA v/^^'J^-^^Z/fii DNA ^-n^t-^^^^^i^^ 

^^^^Amn^. Mgci^. ^p^f^, #jt-tk,^ffi*.f ?L6^ 

;^?iift^t. ^3^^iPT6<; DNA If ^^iS^Eitii, 

5tiit^6</til DNA ^J^*ifeB^6^^;^#^^?.J Pr^^^ii^^/- 

t H 6<| A E.4lJ^S|^6 10(Science, 1984; 224: 1431). -^^\^^\^Xl^p^: 
a)^*^B^6^4l«^A Aa^^^l-^ 10 
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^M^^ (HPLC) %^^t^^jk^M:^^;^A^^:^^^^^, 

ft, mi^^T^ffmrnM^ f Jiit^^5£, ^M?^. ^^m^ HIV ^^^a^ 

II ^^m'm^^M^^m^m^±.^^^t.. \ m ma^i 

Mm^mil^ KmfiBg-zjN. 't:f]J^ll^#:^6^^^;f^'J^^^^^'li motif. 

t. aH^^ I 6^yJ'|i.H^iEt6^ 25%. ^'^^^^^^Mi^^.^ , S^tSI 

SI II urt^^^Mj^*^^M4lll^6<j|!cll:^@. 

l^jlkpTitL, ##^r5| a^igi[B| motif # Icl^^ lib motif 6<j#J|ii 

;l:tt'f-^ii^?H4^-^, ^^MJ&*^?c^MII>^ii. ^^t^^^Jt-ti^jk-litiL. 

'^wmmmm, ^^mmmm, m^^^^mn, ilti^ii^, 

m^^iSL^, ^IL^iL^. ^^If^^^Pg. itl;f.je^.^ 

fS^m^ -^t^. ILM. ^Jk^. 



II 
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i^W)^^ n-fe^^. f^n.^^^ tiii^ t^iii> #st)i^ tsiiii« ® 

-^itTM^ ^'tiet^^^ n^B'^^^ 
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^^-^i^. ^^^i^. Fab >t&^ Fab ^ikXl^J^k 

#:7|t(Kohler and Milstein. Nature, 1975, 256:495-497), E^^tR, A B- 

^ilii^'^M^^t^^^^f' iUoTTison et al , PNAS. 1985, 81: 6851) . 
&^^/^#.^^#:6^^7|t(U.S. Pat No. 4946778) -fe^ffi f-^/^ln^A 
6 10 6«|^M^#:. 

'^^A^m^m^:^ 10. 

-#iit6^;*->i;^ffi^:^5cMJiP SPDP, 

f^'SM-t&^^i^^-^upm^u^A^m^m^ti 10 &jj^^^7i'\i. 
^^^n^^RZtPZitmiA^^^m^ti lo y^^^^^^i^^ty^. 

, jL'fe^^ FISH wi^^MiM-t^mz. T^.^'^fn^ 
m^A^^-^m^^ 10;^^, ■5ri^(^#)i^#A&#z^^^& lo^^^^i^^t 
^i^^^M'i'T^^AE.mm^ti loMi^M&^^M. 

mA^m^m^^ 10 ^^^^m^nBi'^^it^ni^. ^m-j^^^ 

^■sr^-f 7&^*i^Aa*|j|!cS|^6 10 6^^*3^^^t/^yt'l±*ii^;flc6^^J3fe 

#^f^A&^iji!csis-6 10. unpi\^M^^Ae.^^m§:^ 10 Tt'li. -^jiP-^t 
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10, §.-^^Ti^^f^^^^, fE^CIt t^-fyt-li. gljlk,lifi6^*®'^ 

(Sambrook.et al.). ;g ^f)t A 10 tf^ ^^^^^^'^Um 

^f'JAE.^jiitBI^^ 10 mRNA f^^^^mi'^^^RX RNA ^ DNA) I^X^^H 
■tlldt*^B^6^^^ffli:i*/. >^^^-#Bl##t^^#^ RNA RNA 

6^ RNA DNA R^m^^ M ^^^iH^i RNA ^ DNA i^mMfk^k 

6^ DNA;^^•J^fefr^h^#:|*|3ft^|^#. DNA;?yiJ6^^flJf^^6^ RNA M-^B| 

mA^^^m^r^ 10 6^#4^^^^j!Ii"-%A&ll?^^^6 10 6^;^:^^ 

^t^^^. m^Ae^^'^m^^ 10 &^^^#^^r^-f^tJA&#^^^6 lo 
^^^^ ^-M^^M^i^^f A^^mm^ti 10 ip^«-^Aa#t 

^1-6 10 ^ DNA ;?^K^i^Xt7t^#*i4tTl^^l^i|^iJ^A&#^B|^6 10 ^ 
^^^9L, ^^^y^^ii Southern fpi^^i. Northern ^p5^>i> ^^.'li^JC^. 

^^^^^^^i^-^^^^n^i^^^^m^^^m'imicroaTX&y)^ DNA 

^AB#m@l^6 10 ##6<J?|i^^^t RNA-m'^@lilRa(RT-PCR)#:^hrJt4 
^^«A&*I^S|^6 10 6^#^/^#|, 

^tJA&^iUcSI^^ i0;^S&^^$4^^i^t^AG#^S|^6 lO^I^ 
tf^^^. A&*im^^^ 10 ^3^&^^>^^^t^i£tif^SAa^lit^l-6 10 
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Tlt^P Southern ^^Jt. OMJ^^^lj^^. ?CR ^M^it^^^M^^.. J5^h, 
^■5ril^'T»1^6 6*;;^a^, Eikjf Northern (pj^^. Western ^V^T^'^i^^HM 

cDNAj^. 

#cDNA^|^^+^^'fe#iiff5!7fe>ifi.4^^(FISH), -^U^-^p^rip^ 
^iikit^^-fe-f^^-fi. jlk^^6^^^#iiLVerma^, Human Chromosomes: a Manual 
of Basic Techniques, Pergamon Press, New York (1988). 

^X^^^m^^^^^. 3t*i:^prj*Lf-V.Mckusick,Mendelian Inheritance 
in Man Cq" it Johns Hopkins University Welch Medical Library^;^|5^ 

ti^tJ^,i^$'i|c,ti^>h'^fel6^cDNA^^@lfL;t?'J^:^. :ip^^£- 
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•^ri^wiiif'j^i:. ^niM^n 
^T. ^^t^^^^^^ik'^. A&^^^^6 10 vx^mtibn^/^m^^ 

^. €t^BSt^^#iP Sambrook #A, ^^^i:: ^l^t^flfr (New York: 
Cold Spring Harbor Laboratory Press, 1989) t/;fi&6^^#. ^^WM^F 

%^^\ 1 A&#j|i[^^6 10 

>^:^^#,M/|^/^#-#>i||^AI#|t^^RNA. ^Quik mRNA Isolation Kit 
(Qiegene 'il^ p'^p ) ;A-^.RNA+ ^j^poly (A) mRNA. 2ug poly(A) mRNAiii^.^:^ 
^> cDNA . ffl Sma r t cDNA^ iri^^J g C 1 on t ech )#cDNA>f # Ai'J pBSK (+) 

t^(Clontech4^fl/^S)&^#^li:'|SL,^.J:. ^-fcDHSa, ^t^Jsi^cDNA^j?. ^Dye 
terminate cycle reaction sequencing kit (Perkin-Elmer-^^^/'^ fi) ^ABI 377 

^n^^^il^^i^^mk^n%i%^ (Genebank) ^^Ttk$^, ^mi^«4'-^^8r 
0278d096«fcDNA;f3?>j7^^6<;DNA. ^^^^-■^m\^7^^%mn^^^Kcmkf^ 
^^^K^m^. 0278d09:^|i:^;f'^&^4^-fecDNA75;921bp (MeqIDNOrl 

/vf^) , A^220bpl492bp;t-'^90bp6^^|!cKI^;fg^ ( ORF ) . ||«^->htf^^ 
(iPSeq ID N0:2^A^) . t^H^jHiitlir-^^ ^pBS-0278d09, 
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Primerl: 5'- CATATGTATGTGTGTGCATATATG -3' (SEQ ID NO: 3) 
Primer2: 5'- TTTTGGGGAAACATCACAAAGAGT -3' (SEQ ID NO: 4) 
Primerl j^y-fii^SEQ ID NO: l6^5'^6^^1bp^^^6^iE|6j;f ^i); 
Primer2iJ;SEQ ID NO: 16^ 1 6^3'^^|^;^yiJ. 

K&^^i^: ^50fil6«J^;Si#:|Pv4''^^50mmol/L KCI,10mmol/L 
Tris-HCI, pH8. 5, 1. Smmol/L MgCIj, 200Mmol/L dNTP, 10pmol?|#, lU6^Taq DNA 
m-^SKClontech^i^^/^p'?,). diPE9600MDNA^|iJr^i'i (Perkin-Elnier''^fl) Ji^T 
^'l^WRB.25^MM: 94°C SOsec; 55°C 30sec; 72"C 2min. ;^RT-PCREhf I^l Bifii 
P -act in^ PH'ti^tBS^;^;^^ ^ ^ P^1i;(t BS . rii A#!^QIAGEN/a^^ 6^i^^Ji:^ 
it, fflTA^|^T^^J:i:i^#fiJpCRt#^± dnvitrogen-^^i^B'?. ) . DNA;? ^"J:^^lf# 

;^^b^pcr;^#/6^dna;^J!)J|seq id m:m^m-92ihp%^J^^. 

^m\3 Northern ^pigFjt^#Aa4I^B|^6 10:^06*^*3^ 
^-#^il^4RNA[Anal. Biochem 1987, 162, 156-159]. ^ii'fe^^'li^ 
Ep^4M;^^t.M-25inM;ft;^^^, 0. 2MZ:.^^ ( pH4. 0) 
mi^s^n^^, ilPXU^iifimmpl/5i^^.t^M.i^-^m (49: 1) . 

SllB^;f9;t. ilPA^^Sr (0.8^^^) ##?a^#l^,Ca^#i.jRNAE^. # 
#iiJ6^RNAj5i.7^^70%Lir^i^, ^##^i^7K+. ;^20jig RNA, ;^'^20raM 3- ( N- 
(pH7. 0) -5mML^4l^-lniM EDTA-2. 2Mf ^6^1. 2%«^^Jgt±3ft 
fT*.i3c. ^^4##S?S^^f^tM±. >^a-"P (lATPitiiltm5l#?i#<i^"P-#ie 
6^DNA^#. >9f^^DNA^#i(;Sl^;f#6^PCRrit6^ABII^^^6lO||^^E;ry'J 
(220bpS492bp) . #32P-#i£6*|^# ( «;2 x 10«cpin/ml ) 7RNA6*J?g^^f ^ 

*M^-^i^ + -Tp42»C4^^3i^, T^^7^'&'^50Xf^JK-25inM KH^PO^ ( pH7. 4 ) -5 
xSSC-5 xDenhar(lt's^73L^P200ng/ml^^DNA. ^^.Jt^^E 1 x SSC- 

0.1%SDS + i^55''C?5fe30min. f^Js, ^Phosphor Imger^n^^^^^. 
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PrimerS: 5'- CATGCTAGCATGACTTCATTTCCTCTTCAAACT -3' (Seq ID No: 5 ) 
Primer4: 5'- CCCGAATTCTCACATGCTAATCTCACAAATAGT -3' (Seq ID No: 6 ) 
ibi«fR?l#f6^5'5^ie^JgiJ'^;^NheI^PBamHIB|^^A, ^fs'^S^l^ n ^^ES'^ 
pyi^^^m^^'l, Nhel BamHI m ^ "it A ^ JiL "f- ^ ^ ^ ^ pET- 
28b(+) (Novagen^Jt^^^^B^p, Cat. No. 69865. 3) Ji&^3^#'|i I^-t;g^'fi,i: . l^^-^^-^-fe 
@6^^06^pBS-O278(IO9Ma^m. ot^fPCRRa. PCR^iii^f^T^ : M-i^$[SOiil 
4^^pBS-0278d09||^il0pg. 51 #Primer-3^oPrimer-4^Jg!l ^fj lOpmoK Advantage 
polymerase Mix ( Clontech^^^/^ p^o ) l^il. W^-^^: 94''C 20s, 60°C 30s, 68°C 2 
min,^25-1-MJf, ;^NheI#oBamHI^J5iJ;?triti^#fnJtlipET-28 (+) iiff^@|-t;g, 

-^-^^t (^fi^^30^g/^ll) 6^LBf-^^#dt^^, ^ Wf^PCR;^5*#i^PB'|4}t 
i:. i^ift^fiy;?. #^i^;^?'JiE^6<j|50'|i:fe|ir (pET-0278dO9) ^f.'fc45^#l^M 
^#'f-kAM>lftBL21(DE3)plySs(Novageii''^fI/^fp). ^^-^-^ip^t ( 
30ng/ml) 6^LB73[#Li^#^t . ^±irBL21 ( pET-0278d09 ) ^379CJ##.SX!fll[it 
■fe^, ilPXIPTGS^J&>^lmmol/L. ^^^^S/hN". i^'Cr«|^cm^#:, i5^;^7« 
t.^'Cril^^Jiyti^, ^^^^6^^%.^ (6His-Tag) i^^f^^pB^mis.Bind 
Quick Cartridge ( Novagen^As)/^ p"?, ) i^^fr^^, T 6^ @ A&*l 
^SI^^IO. ^5SDS-PAGE^x3c, 10kDa^#fiJ-#-6^^t (S2) . #1^^^^ 
lt#SPVDFMJl^Edams^^^ii^TN-^f.^^;f ?.J:0^^/f. i^;^N-^15'fi,;£^^ 
SEQ ID N0:2/;f^61jN-3^154-^:S^^:^^4r;te|5l. 

NH2-Met-Thr-Ser-Phe-Pro-Leu-Gln-Thr-Leu-Cys-Arg-Leu-Ser-Cys-Leu-C00H 
(SEQ ID NO: 7). Ijt^JS'J ^ jk ^fP^iiyt 6 ^6 ^-^^^^^ . 

;^:^#jE.: Avrameas.et al. Imtnunocheraistry, 1969; 6: 43. 4mg Jiiiii 

6^ji^^^MELISAtJ^^iLytt^#^6^j^^. ^ ^6 A-SepharoseA#;#:PHl46^ 
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^$:M^\^^^^)k^X^n^0^=^^SEq ID NO: 1 t^ti^iB-^it^^W^ 

=§-^}^ni^^^M^^^=^^}fn. southern 
^ik. Northern ^^ji^D^ 'e:fn#J^^#fJ6^#;^^^#fp®^;i3Eii 

^^^^:^m^0'^=^^SE(i ID NO: 1 ^-ll^ 

SEQ ID NO: 1 I^^S#6^S^#^it a. 

}k^m^^^=^^SEq ID NO: 1 +i^#*;^^^>|-^^#^3C##, 

# i-X K'J f 6^ >rL^;^ W : 

1. ^#A/hffeit^ffl7fj 18-50 

2, GC^tT^ 30%-70%. MiiiaM^^^-li^^JtilP; 

^T^W^mf^^M^^^MJ^nK^ (BP SEQ ID NO: 1) ^o^-fe &^&t/:^SlaJ^ 
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^. 

1 ( probelO, M.^-^-^^^, ^ SEQ ID NO: 1 
^S#(41Nt): 

5'- TGACTTCATTTCCTCTTCAAACTCTGTGTAGACTCTCATGC -3' ( SEQ ID NO: 8 ) 
m\ 2 (probe2), M'f-^-^mf, ^^i^ SEQ ID NO: 1 t/^^®)^^^^ 
m^J^m^^^'^Jf^'i (41Nt): 

5 - TGACTTCATTTCCTCTTCAACCTCTGTGTAGACTCTCATGC -3' ( SEQ ID NO: 9) 

it: DNA PROBES G. H. Keller; M.M. Manak; Stockton Press, 1989 (USA) PX.R^'t 

1, Aif^^«ia^s+ii^DNA 

(PBS) 6^-f-m + . m-^nM.^i^Ti^^^^^Ji^A^^. ^^^&m^^^.im. 2) 

1^^ lOOOg ^-'^^-t^J^a^x 10 3) ffiJ^<>/5^^vt7^ (0. 25raol/L^||;25mmol/L 

Tris-HCl, pH7. 5; 25mmol/L NaCl; 25mraol/L MgCl^ ) Ijf 7A.J^ ( lOml/g ). 4) 
^ 4''C ^^^^^I^X^i^^f-^IlPsiiT^, iEM^Rl^^^W. 5) lOOOg %>^^ 
10:^4+. 6) ffimi:^Jg|Ji.^ (# O.lg t^ifi^s#ft> l-5ml ), lOOOg ^/vL^ 

10 7)^m^||t>+i^t/|:2?l.^^(#0.1gWM^s#fp;(lPlml), M^^lJiT 

2, DNA 

1 ) ^ 1-lOml ^ PBS ^Ife^lfe. lOOOg 10 2) ^^^^IfeM^ 

7&ttJ?Ei^6^^j3& (IxlO" ^Bfe/ml) t^^iiffi lOOuI ^j^^i+TgL, 3)i!PSDS 
M^)^>^7^ 1%, SDS i^iiPXS'JMyL^t . 

i^^;^6^ai^M)tM^, ^-,*.^##>io'«thi-#jg'jrt. 4) 

i/n^66|K 200ug/ml. 5) S^xm^^^ 1 ^hPt^^ 37°C 

6) ^f^L^v^Sd-: m<^: :^;i^^( 25: 24: 1 ) ^^hJ^'Cr^flt + 10 ^ 
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M: (24: 1 ) ^><:10^^. 9 ) DNA 6^;iC;t@##S^t . ^ 

1 ) # 1/10 ^|F, 2inol/L Bl^^^P 2 100%2,S^;&PiiJ DNA 

+ , ^-20''C MiR 1 /jNftJ-^ii^. 2) 10 3) /^/^^-^^B^#Ji^iZ. 

H. 4) ^ 70%>^^.@| 500ul ^i^jJLi^, ;f'C;5^#. 5 ) yh/C.^^il{±l^#J ii5 1.S|. ffl 
500ul >^Lm^m'ih^l^, ^'^^ 5 ^4t. 6) /h'<.^"ildiic#J{BZL^, ^^^"l;itifeJi 

S^f-M 10-15 7±tT^^^7% 
J^^<^f-M, ^-FJjMltf^^. 7) VXA-^i^^, TE ^TRSi: DNA 'fg;3ti»^^ 
M^iiffij^tpA"^, |5l0^«J#;&P TE, Ja-^S DNA # 1-5 x 10« ^jt^/f 

ll«.6^;^l^;lip lul. 

1J(T^ 8-13 #i^^^f- !)!t^B^*7t^P*, ^-R'J^ Jl^^ff^ 14 
8) #RNA^ AiiP?!| DNA^T^t, ^)!{t^7(; lOOug/ml , 37°C -^Jfi 30 9) 
ifPA.SDS Jfp^^SI K, *^)^t>^^J8'J^ 0. 5%^ lOOug/ml. 37-C ^yfi 30 10) 
M^m^^: M.i^: ^m( 25: 24: 1 ) #$|Rjgt7g[. 10 11) 

A-^i^^^lH:^^, mi^mn.i^: ^m(2A: l)t^##, ^»v!?10^#. 12) 
/h"ir#iB^^, > 1/10 2mol/L Sl^^^ 2. 5 #l^x>^^S|, jgi^g-20°C 1 
H. 13)^ 70%^^^ imZ^mik^MT^, S^-f^, tt^m, ni^fH]^ 3-6 
14) ^iJ^A„o^PAj8ol'X#:tJDNA6^i!fe,^JSL/^>^. 15 ) ^^^#;|J:-f-20°C. 

1)^4x2 5^3tiA^h6^5-^i^^fm*:Jt (NC M). >^^^^^_t2glg#iB 

3 ) M.'f-^m^ 0. Imol/L NaOH, 1. 5mol/L NaCl 6^ii^_h 5 ( p^^ ), 

0.5mol/L Tris-HCl (pH7. 0), 3raol/L NaCl ^M^J^S^^i^ (M 

:^). ^i". 

4) 3'^^i^J^iil&+, iXIg^'fe^. 60-80°C^Si^M2yhN-. 

1) 3^1 Probe (0. lOD/lOpl), >A 2iil Kinase ^^t?!^. 8-10 uCi y-"?" 
dATP+2U Kinase, l'X#*j£^*-#^^> 20^1. 
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2) 371c m^2/i^H. 

3) iiP i/5i^^,&j^m^^^.M (BPB). 

4) i±Sephadex G-50+±. 

5) "P-Probe ^^tm^^Mt-i^ ( ^jU Monitor S^M ). 

6) 5 j^/t, 10-15 t. 

7) ^J^i^Rim^im-fit*. 

8) '^#^-'l|:^l^««EP7t;^;rf $>i^6^ ^^P-Probe ( ^ " J^^^ jS^^y-"P- 

dATP ). 

##JiE-f ll3|4^+.ApA3-10ing®|^^7g[(10xDenhardt's;6xSSC, 0. Img/ml 
CT DNA (/Jn^^^^DNA)). Un'M^ls, eSoCTRj&^l/hBt. 

1) ^iH&.4^^ijf6^#Jt. 

2) 2xSSC, 0. l%SDSt, 4O<'C^15i0'# (2>^:). 

3 ) 0. IxSSC, 0. 1%SDS t , 40''C ?5fe 15 ( 2 ^ ). 

4 ) 0. IxSSC, 0. 1%SDS 4" . 55°C ^ 30 ^# ( 2 ), ty&l^l^. 

2) 2xSSC, 0. mDStf, 37"'C?^15^# (2^). 

3 ) 0. IxSSC, 0. 1%SDS + , 37''C %\S^^ ( 2 ^ ). 

4 ) 0. IxSSC, 0. 1%SDS t . 40^ ^ 15 ( 2 ^ ), t ifil^i^. 

22 
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^;^^J 7 DNA Microarray 

^®t^}i^&^^j^W (DNA Microarray) ti^ ^m^^^t-PAPm 

i^^^X^t & W##^it. ^P"5r#|5^Xit DeRisi, J. L. , Lyer. V. &Brown, P. 0. 
(1997) Science 278, 680-686. :^Xtk Helle, R. A. , Schema, M. , Chai, A. , Shalom, D. , 
(1997) PNAS 94: 2150-2155. , 
( - ) .^^# 

cDNA 4000 ^^^^^j^^llf^^lE DNA, 

^-fe^i^^'jitii PGR ^^trif. ^imnt^j^^fB^^^^mi 

500ng/uli;^, ^Cartesian 7500,^,#{>!. (Ill | Cartesian ^^bJ) ,t^,^;^j^^ 
MJi. 280ym. ^AWf5^^}\^fTA^^^ RfPJh 

^^i>L^^^> ^^fB^j^^ DNA ^^i^^'A^m 

2. 0. 2%SDS ?5fe^ 1 

4. NaBH4^tKl5:^4}'; 

5. 95''C;!K+ 2^#; 

6. 0. 2%SDS 1 

7. ddHjOJtj^fe^^; 

8. 25T1'^#^Hf^;g-^. 
( - ) 

mRNA, Oligotex mRNA Midi Kit(|^| QiaGen ^iSfl) mRNA, atai^# 
^^JS'J #^7fe-yi^J Cy3dUTP(5-Amino-propargyl-2-deoxyuridine 5-triphate 
coupled to Cy3 fluorescent dye, ji!^^ Amersham Phamacia Biotech '^fl)#i& 
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A#-?l,^la^v6^ mRNA, ^^ife-ij^^J Cy5dUTP(5-Araino-propargyl-2-deoxyuridine 
5'-triphate coupled to Cy5 fluorescent dye, | Amershara Phamacia Biotech 
^A^fl)#i&#l#:#^m^> (^^ii^Jj|5:6^^jt#) mRNA, Hmt^U^^mf. ^ 

Schena.M. .Shalon, D. , Heller, R. (1996) Proc. Natl. Acad. Sci. USA. Vol. 93: 10614-10619. 
Schena.M. , Shalon, Dari. , Davis, R. W. (1995) Science. 270 (20) : 467-480. 
(E) 

'^S^lW^^U±.m^iKi''si^mf^t^)i-'^^ UniHyb™ Hybridization 
Solution(|!^il TeleChem <iS^)^5c7i^4'34ff.4^5c 16 /hH, t7Sffl^^Ji^(lx 
SSC, 0. 2%SDS) m^^fsM ScanArray 3000 ^^gfi ( g General Scanning 
^ ) ^^^mM Imagene (^B Biodiscovery ) ^^^^ 

^ai#^,#,6^Cy3/Cy5 this. 

JlJ^> W^}^^ PMA+6^Ecv304^Jfe;^. PMA - 6^Ecv304^j9fe;He^ T^ifL^^^ 
L02^M^. «t^jai^hN-6^LO2^Jfe;^I.X^m?'J0iI^s. Mi^l3^Cy3/Cy5tk<i: 

(®i) . ^m-^ }l^mfJT^ti^J^^^^m^^io^A^.^M§r^ 
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• 1> -#^^6^J^^- A&#|ici|^^ 10, ^W'^^i"^^^^: SEQ ID 

t^^/f ^'JH*-^ SEQ ID NO: 2 ^'JM^^ 95%t/^^m-\^. 
3> iu^^m^ 2 *#^i£^f-t'fe'l'^* SEQ ID NO: 2 

(a) l|«-^^^ SEQ ID NO: 2 ^^f^f,*^/? ?'J 6<| # ^^^>^- & . Hl^fit^. ^Jj 

(b) ^#;^^^ (a) ^ 

(c) ^ (a) ^ (b) 70%#ig'ii6«j#^#^. 

;^SEQ ID m-.ifh^^^^fkl^n^^^^^. 

^ SEQ ID NO: 1 + 220-492 -fi&^/f^'J^ SEQ ID NO: 1 + 1-921 -fi^^jf ^'J. 

(b) 4-6 '^'6*H'i'-^^j||^^3i#^^^$f'ft^##6^^ti^ 

^^i-fe^^: 

(a) ^^^At^'M.m§:tl 10 ^#T. 8 /;fit6^ia'ft^ 

(b) I-m^^^'^^^^^At^M^^ lO'j^^&^^j^. 

10, -#t^#jl3li^^6^^#:,^#^£^^^lf3i^#:^tfe^A&4|jgcSI^ 
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6 10##14^^6^^A#^. 

12, iai^m^t 11 ^m^^Tt^ seq id no: i /;f^6^ 

14. -^l"^tJ^*ifJ^* 1-3 t6^ft-feifm^^;rit^J!^^^6^^ii^^ 

17. iip^^ij^* 1-6 A 11 t&^ft-MJ^*^;f3i6^#jyv, ^^^^^ft 

18, ;K#'J^^ 1-6 11 ^tfj^-mm^Bi^ff30'jk^ 
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S 2 
1/1 
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^'J ^ 

(iii);??!|^@:9 
{2)SEQ ID NO: l6^'fi.|^ 

(A) -fe>g: 921bp 

(B) |I|M: 
(0 4^ '14: 

(ii)^^^^: cDNA 
(xOJf ^'J^^a: SEQ ID N0:1: 
ICATATCTATGTGTGTGCATATATGTATGTATATGTGTGTATGTCTATACACATATCATGT 
61 ATTTTACAAAAATTGTATCTAGTCTTTCTTACCATAGTTTATGGTTTGCCCTGCACATCC 
1 2 1 CCACCTCCTAATCTGAAGTTTGGAAACTGCAGTAACTCTTG AGACTTTTCTGTCTGCTGT 
1 8 1 GO ACTCCATGGG AAGTTCTCCCTCCAACTACTTTTTCAGATG ACTTCATTTCCTCTTCAA 
241 ACTCTGTGTAGACTCTCATGCTTAAATTCAGGTGGACAGATATTAAGTACTGGGTTTGGT 
3 0 1 AA AATGCAAGCATCATATTCCA AATCTGTTCAGGTCTCCACTTCC AGT AA ACTCCATGTC 

3 6 1 TGTCAAGAGTGTCTTCATACACAA ACAGGTGGGAAGCTGG AG AGGTTTGTCAGGATCTCT 
421 GTATTGTACTCGGGGGAGGGTTTACGTGAAACTTTTATATTTCTAGTAACTATTTGTGAG 

4 8 1 ATTAGCATGTCACTTATGACACATGAGGTTATCTCC AAA AATGTATGCAGCAATTC ACTA 
541 AAAAAATAAAAAGTATCCTTTGGGATTCACTTCAAAGCCCTGCCAGAGAATCGACCAAGT 

6 0 1 AAAACCAG AAGACATAG ACTTCTCCCAGGCCCTCTCGGTCTTCAGCCCACTTTGGATCCC 
661 AGGTCAGCTGATTCCTTGTTTGGGCCTCAGTGTCCCCTCTTGCAGA AGAGGGAGCCATCT 
721 TTGGAGCAAGTCTTCTGGGATCCTGCCTGCACATGGGCATCACCTGTTTGATGAAGGGGC 

7 8 1 TGTTGGTGATGGACCGCGTGCACTGCCCTGCAAGCAGGCTCAAGCTG ATGGCTGGCGCCT 
841 GGCAGCAGGCGTGAGCTCGTTATTATAGAGTCACTTCAAACACTTGTACCAAAATAAACT 
901 CTTTGTGATGTTTCCCCAAAA 
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(3)SEQ ID NO: 2tf=}^M- 

(A) -fe^: 90-^^^^ 

(B) ll^: 

(xi);f JiJ^ii: SEQ ID NO: 2: 



1 Met 


Thr 


Ser 


Phe 


Pro 


Leu 


Gin 


Thr 


Leu 


Cys 


Arg 


Leu 


Ser 


Cys 


Leu 


16 Asn 


Ser 


Gly 


Gly 


Gin 


lie 


Leu 


Ser 


Thr 


Gly 


Phe 


Gly 


Lys 


Met 


Gin 


31 Ala 


Ser 


Tyr 


Ser 


Lys 


Ser 


Val 


Gin 


Val 


Ser 


Thr 


Ser 


Ser 


Lys 


Leu 


46 His 


Val 


Cys 


Gin 


Glu 


Cys 


Leu 


His 


Thr 


Gin 


Thr 


Gly 


Gly 


Lys 


Leu 


61 Glu 


Arg 


Phe 


Val 


Arg 


lie 


Ser 


Val 


Leu 


Tyr 


Set 


Gly 


Glu 


Gly 


Leu 


76 Arg 


Glu 


Thr 


Phe 


lie 


Phe 


Leu 


Val 


Thr 


He 


Cys 


Glu 


He 


Ser 


Met 



(4) SEQ ID NO: 3tf^^ .% 

'(D)^#lt^: i^^i 

(ii)^f-IIM: S^^^ 
(xi);?^!|^ii: SEQ ID NO: 3: 
CATATGTATGTGTGTGCATATATG 24 

(5) SEQ ID NO: 46^^(1 4 

(A) -fe>^: 14^^ 

(B) i^^: 
(O^li: 
(D)^#l#^: 

(ii)^f-M^: 

(xi);??'JiS3^: SEQ ID NO: 4: 
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(6) SEQ ID NO: 5i^^ .t 

(B) ^^: 

(xi);?^^'J^3i: SEQ ID NO : 5: 
CATGCTAGCATGACTTCATTTCCTCTTCAAACT 3 3 

(7) SEQ ID NO: etfj^M- 

(A)-fe>ft: 33^:^ 

mm: 

(C) M'I4: 

(xi);? ?'J|Sai: SEQ ID NO : 6: 
CCCGAATTCTCACATGCTAATCTCACAAATAGT 3 3 

(8) SEQ ID NO: 

(B)|I|M: #,411^ 
(D)^#^|^: m 

(xDit^'ll^Sii: SEQ ID NO: 7: 
Met-Thr-Ser-Phe-Pro-Leu-Gln-Thr-Leu-Cys-Arg-Leu-Ser-Cys-Leu 15 
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TTTTGGGGAAACATCACAAAGAGT 
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(9) SEQ ID NO: Sfi^-ft-l, 

(A) -fe^: 41^:^ 

(B) llt: 

(C) #i4: 

(x-OJ^a'-J^ife: SEQ ID NO : 8: 
TGACTTCATTTCCTCTTCAAACTCTGTGTAGACTCTCATGC 4 1 

(10) SEQ ID NO: 9&^'ft,t 

(A) ^;^: 4m^ 

(B) |I|M: 
(OM'li: 

(iO^^HIM: ^^^^ 
(xD/^^'J^Sit: SEQ ID NO : 9: 
TGACTTCATTTCCTCTTCAACCTCTGTGTAGACTCTCATGC 4 1 
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